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Abstract
Ranking of intuitionsitic fuzzy number plays a vital role in de-
cision making and other intuitionistic fuzzy applications. In this
paper, we propose a new ranking method of intuitionistic fuzzy
number based on distance measure. We first define a distance
measure for interval numbers based on Lp metric and further gen-
eralize the idea for intuitionistic fuzzy number by forming interval
with their respective value and ambiguity indices. Finally, some
comparative results are given in tabular form.
keywords:Trapezoidal intuitionistic fuzzy number(TRIFN), Trian-
gular intuitionistic fuzzy number(TIFN), value and ambiguity index,
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1 Introduction
Zadeh [27] introduced Fuzzy set theory in 1965. Later on Atanassov
generalized the concept of fuzzy set and introduced the idea of Intu-
itionistic fuzzy set [2]. Intuitionistic fuzzy sets (IFSs) are characterized
by three functions each of them expressing degrees of membership, non-
membership, and indeterminacy [3]. The notions of intuitionistic fuzzy
numbers in different context were studied in [[9]- [10],[12],[15],[18],[22]]
and applied in multi criteria decision making problems [[9]-[26]]. The
ranking of intuitionistic fuzzy numbers plays a vital role in intuitionistic
fuzzy decision-making. In last few years, different methods for ranking
IFNs have been introduced[[7]-[9],[10],[12],[23]]. Szmidt and kacpryzk
introduced the hamming distance between intuitionistic fuzzy sets and
proposed a similarity measure based on the distance[13]. In [14],Szmidt
and kacpryzk suggested some methods for measuring distances between
intuitionistic fuzzy sets that are well known generalization of Hammimg
distance, Euclidean distance and their normalised counterparts. Few
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methods for measuring distances between IFS/IVIFS based on Haus-
dorff metric were suggested by P.Grzegorzewski[6]. Hung and Yang[8]
also introduced a different method for measuring distances and rank-
ing of intuitionistic fuzzy number based on Hausdorff distance. Huang
et al.[7] proposed the distance measures for IFSs that are generaliza-
tion of Minkowski’s distance of fuzzy number. Based on Hausdorff dis-
tance, Wan [16] defined Hamming distance and Euclidean distance for
trapezoidal intuitionistic fuzzy numbers. Mitchell[12] introduced rank-
ing of IFNs. Nayagam et al.[9] described IFNs of special type and in-
troduced a method of IF scoring of IFNs as a generalization of of Chen
and Hwang’s scoring for ranking IFNs[4]. Wang and Zhang[18] defined
the trapezoidal Intuitionistic fuzzy number(TRIFN) and gave ranking
method which transformed the ranking of TRIFNs in to ranking of in-
terval numbers. Xu[24] and Xu and Chen [23] proposed score function
and accuracy function to rank intervalvalued intuitionistic fuzzy num-
bers. Ye[26] also proposed a novel accuracy function to rank interval-
valued intuitionistic fuzzy numbers. Li [10] defined the value index and
the ambiguity index of triangular intuitionistic fuzzy numbers and devel-
oped a ratio ranking method for solving multi-attribute decision-making
problems. Wan and Li [15] focused on multi-attribute decision mak-
ing (MADM) problems in which the attribute values are expressed with
TIFNs and the information on attribute weights is incomplete, which are
solved by developing a new decision method based on possibility mean
and variance of TIFNs. Wang[17] gave the definition of intuitionistic
trapezoidal fuzzy number. Wang et al.[19] also developed a methodology
for solving multiattribute decision making (MADM) with both ratings
of alternatives on attributes and weights being expressed with IVIF sets.
Further, Wang and Zhang[18] developed the hamming distance for in-
tuitionistic trapezoidal fuzzy numbers. Recently,for multi-criteria group
decision making problems with intuitionistic linguistic information, Wang
et al.[20], defined a new score function and a new accuracy function of
intuitionistic linguistic numbers, and proposed a simple approach for the
comparison between two intuitionistic linguistic numbers. In the present
article,authors suggested a new method of ranking of intuitionistic fuzzy
number which is based on Lp metric.
The remainder of the paper is organised as follows.Section 2,con-
tains preliminaries followed by Section 3 which is consists of distance
measure for interval numbers and distance measure for intuitionistic fuzzy
numbers. In Section 4, we present the proposed ranking method. The
last two sections,Section 5 and section 6 include few illustrative exam-
ples to compare the proposed method with other methods and conclusive
remarks respectively.
2
2 Preliminaries
We shall start this section with some basic notations and definition re-
lated to intuitionistic fuzzy numbers.
Definition 2.1. [18] A TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉 is a special
Intuitionistic Fuzzy set on a set of real number R, whose membership
function and non membership function are defined as follows:
µa˜(x) =

(x− a1)
(a2 − a1)wa˜ a1 ≤ x < a2
wa˜ a2 ≤ x ≤ a3
(a4 − x)
(a4 − a3)wa˜ a3 < x ≤ a4
0 a4 < x, a1 > x
and
νa˜(x) =

(a2 − x) + ua˜(x− a1)
(a2 − a1) a1 ≤ x < a2
ua˜ a2 ≤ x ≤ a3
(x− a3) + ua˜(a4 − x)
(a4 − a3) a3 < x ≤ a4
1 a4 < x, a1 > x
respectively.
Figure 1: Trapezoidal Intuitionistic fuzzy numbers
The values wa˜ and ua˜ represents the maximum degree of membership
and minimum degree of non membership, respectively, such that the con-
ditions 0 ≤ wa˜ ≤ 1 , 0 ≤ ua˜ ≤ 1 and 0 ≤ wa˜ + ua˜ ≤ 1 are satisfied. The
parameters wa˜ and ua˜ reflects the confidence level and non confidence
level of the TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉,respectively.
Let pia˜(x) = 1 − µa˜(x) − νa˜(x) which is called an IF index of an
element x in a˜.It is the degree of the indeterminacy membership of the
element x in a˜.
3
Definition 2.2. [10] Let a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉 and b˜ = 〈(b1, b2, b3, b4);wb˜, ub˜〉
be two TRIFNs and λ be a real number. The arithmetical operations are
listed as follows:
a˜+ b˜ = 〈(a1 + b1, a2 + b2, a3 + b3, a4 + b4);min{wa˜, wb˜},max{ua˜, ub˜}〉
a˜− b˜ = 〈(a1 − b4, a2 − b3, a3 − b2, a4 + b1);min{wa˜, wb˜},max{ua˜, ub˜}〉
a˜b˜ =

〈(a1b1, a2b2, a3b3, a4b4);min{wa˜, wb˜},max{ua˜, ub˜}〉 if a˜ > 0 andb˜ > 0
〈(a1b4, a2b3, a3b2, a4b1);min{wa˜, wb˜},max{ua˜, ub˜}〉 if a˜ < 0 andb˜ > 0
〈(a4b4, a3b3, a2b2, a1b1);min{wa˜, wb˜},max{ua˜, ub˜}〉 if a˜ < 0 andb˜ < 0.
λa˜ =
{ 〈(λa1, λa2, λa3, λa4);wa˜, ua˜〉 ifλ > 0
〈(λa4, λa3, λa2, λa1);wa˜, ua˜〉 ifλ < 0
a˜−1 = 〈(1upslopea1, 1upslopea2, 1upslopea3, 1upslopea4), wa˜, ua˜〉
α-cut sets and β-cut sets of TRIFNs:
Definition 2.3. [10] A α-cut set of a TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉
is a crisp sub set of R, defined as a˜α = {x|µa˜(x) ≥ α} where 0 ≤ α ≤ wa˜.
Definition 2.4. [10] A β-cut set of a TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉
is a crisp sub set of R, defined as a˜β = {x|νa˜(x) ≤ β} where ua˜ ≤ β ≤ 1.
It can be easily followed from the definition of TRIFN and Definition
2.3 and Definition 2.4 that a˜α and a˜β are both closed sets and are de-
noted by a˜α = [La˜(α), Ra˜(α)] and a˜β = [La˜(β), Ra˜(β)] respectively. The
respective values of a˜α and a˜β are calculated as follows:
[La˜(α), Ra˜(α)] = [a1 +
α(a2 − a1)
wa˜
, a4 − α(a4 − a3)
wa˜
] and
[La˜(β), Ra˜(β)] = [
(1− β)a2 + (β − ua˜)a1
1− ua˜ ,
(1− β)a3 + (β − ua˜)a4
1− ua˜ ]
2.1 Definition of Value and Ambiguity Index for
TRIFNs
Value and Ambiguity of a triangular fuzzy number were generalised by
D.F.Li [10]. The value and ambiguity of a TRIFN have been defined by
the author [5] in analogue with value and ambiguity of TIFN defined by
D.F.Li[10].
Definition 2.5. [5] Let a˜α and a˜β be an α-cut set and a β-cut set of a
TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉, respectively. Then the values of the
membership function µa˜(x) and the non-membership function νa˜(x) for
the TRIFN a˜ are defined as follows:
Vµ(a˜) =
∫ wa˜
0
La˜(α) +Ra˜(α)
2
f(α)dα
Vν(a˜) =
∫ 1
ua˜
La˜(β) +Ra˜(β)
2
g(β)dβ
4
respectively,where the function f(α) is a non-negative and non-decreasing
function on the interval [0, wa˜] with f(0) = 0 and
∫ wa˜
0
f(α)dα = wa˜;
the function g(β) is a non-negative and non-increasing function on the
interval [ua˜, 1] with g(1) = 0 and
∫ 1
wa˜
g(β)dβ = 1− ua˜.
Definition 2.6. [5] Let a˜α and a˜β be an α-cut set and a β-cut set of a
TRIFN a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉, respectively. Then the ambiguities of
the membership function µa˜(x) and the non-membership function νa˜(x)
for the TRIFN a˜ are defined as follows:
Aµ(a˜) =
∫ wa˜
0
(Ra˜(α)− La˜(α))f(α)dα
Aν(a˜) =
∫ 1
ua˜
(Ra˜(β)− La˜(β))g(β)dβ
respectively.
For rest of the paper we shall choose f(α) =
2α
wa˜
,α ∈ [0, wa˜] and
g(β) =
2(1− β)
1− ua˜ , β ∈ [ua˜, 1] and the value of membership and non-
membership of a TRIFN a˜ have been derived [5] as follows :
The value of the membership function of a TRIFN a˜ is calculated as
follows:
Vµ(a˜) =
∫ wa˜
0
[
a1 +
α(a2 − a1)
wa˜
+ a4 − α(a4 − a3)
wa˜
]
α
wa˜
dα
=
[
a1 + a4
2wa˜
α2
]wa˜
0
+
[
(a2 − a1 − a4 + a3)
3(wa˜)2
α3
]wa˜
0
=
a1 + a4 + 2(a2 + a3)
6
wa˜
In a similar way value of non-membership can be evaluated as follows:
Vν(a˜) =
∫ 1
ua˜
[
(1− β)a2 + (β − ua˜)a1
1− ua˜ +
(1− β)a3 + (β − ua˜)a4
1− ua˜
]
1− β
1− ua˜dβ
=
∫ 1
ua˜
(a2 + a3 − a1 − a4)(1− β)2 + (1− ua˜)(a1 + a4)(1− β)
(1− ua˜) dβ
= −
[
(a2 + a3 − a1 − a4)(1− β)3
3(1− ua˜)2
]1
ua˜
−
[
(a1 + a4)(1− ua˜)(1− β)2
2(1− ua˜)2
]1
ua˜
=
[a1 + a4 + 2(a2 + a3)](1− ua˜)
6
With the condition that 0 ≤ wa˜ + ua˜ ≤ 1 ,it follows that Vµ(a˜) ≤
Vν(a˜). Thus, the values of membership and non-membership functions
of a TRIFN a˜ may be concisely expressed as an interval [Vµ(a˜), Vν(a˜)].
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The ambiguity of the membership function of a TRIFN a˜ is calculated
as follows [5]:
Aµ(a˜) =
∫ wa˜
0
[
a4 − α(a4 − a3)
wa˜
− a1 − α(a2 − a1)
wa˜
]
2α
wa˜
dα
=
[
a4 − a1
wa˜
α2
]wa˜
0
− 2
[
(a2 − a1 + a4 − a3)
3(wa˜)2
α3
]wa˜
0
=
(a4 − a1)− 2(a2 − a3)
3
wa˜
Similarly, the ambiguity of the non-membership function of a TRIFN
a˜ is given by:
Aν(a˜) =
∫ 1
ua˜
[
(1− β)a3 + (β − ua˜)a4
1− ua˜ −
(1− β)a2 + (β − ua˜)a1
1− ua˜
]
2(1− β)
1− ua˜ dβ
=
∫ 1
ua˜
2 [−(a2 − a3 − a1 + a4)(1− β)2 + (1− ua˜)(a4 − a1)(1− β)]
(1− ua˜)2 dβ
=
[
2(a4 − a1 + a2 − a3)(1− β)3
3(1− ua˜)2
]1
ua˜
−
[
(a4 − a1)(1− ua˜)(1− β)2
(1− ua˜)2
]1
ua˜
=
(a4 − a1)− 2(a2 − a3)
3
(1− ua˜)
With the condition that 0 ≤ wa˜ + ua˜ ≤ 1 ,it follows that Aµ(a˜) ≤ Aν(a˜).
Thus, the ambiguities of membership and non-membership functions of
a TRIFN a˜ may be concisely expressed as an interval [Aµ(a˜), Aν(a˜)].
2.2 Value and Ambiguity Index for TRIFNs
Definition 2.7. [5] Let a˜ = 〈(a1, a2, a3, a4);wa˜, ua˜〉 be a TRIFN. A value
index and ambiguity index for the TRIFN a˜ are defined as follows:
V (a˜, λ) = Vµ(a˜)+λ(Vν(a˜)−Vµ(a˜)) A(a˜, λ) = Aν(a˜)−λ(Aν(a˜)−Aµ(a˜))
respectively, where λ ∈ [0, 1] is a weight which represents the decision
maker’s preference information. Limited to the above formulation,the
choice λ =
1
2
appears to be a reasonable one. One can choose λ accord-
ing to the suitability of the subject. λ ∈ [0, 1
2
) indicates decision maker’s
pessimistic attitude towards uncertainty while λ ∈ (1
2
, 1] indicates deci-
sion maker’s optimistic attitude towards uncertainity.
With our choice λ =
1
2
, the value and ambiguity indices for TRIFN
reduces to the following:
V (a˜,
1
2
) =
Vµ(a˜) + Vν(a˜)
2
A(a˜,
1
2
) =
Aµ(a˜) + Aν(a˜)
2
6
Since we are taking λ =
1
2
throughout the paper,instead of V (a˜,
1
2
) and
A(a˜,
1
2
) we shall write V (a˜) andA(a˜) respectively.
3 Proposed distance measure
In this section, we define the distance measure for two interval numbers.
Based of the newly defined interval number distance measure we shall
define distance measure for trapezoidal intuitionistic fuzzy numbers.
3.1 Distance measure between two interval num-
bers
Definition 3.1. Let [a, b] and [c, d] be two intervals and let f(x) = (a−
b)x + b and g(x) = (c − d)x + d. The distance between two intervals is
denoted and defined by
d(p)([a, b], [c, d]) = ‖f(x)− g(x)‖Lp (3.1.1)
where ‖.‖ is the usual norm in the Lp space on the interval [0, 1] (p > 1).
The advantage of this distance measure is that it takes into account
every point on the both intervals with convex combination of lower and
upper bound values of the both intervals.
Much identical definition was followed by Allahviranloo and Firozja
[1], but application of their proposed distance measure d
(p)
TMI to intuition-
istic fuzzy setting would make the scenario more complex. To make this
distance measure more convinient to be applicable in case of intuitionistic
fuzzy setting,the authors have defined it in a much more easier way.
3.2 Metric properties
The distance measure as defined in 3.1.1 satisfies the following metric
properties:
1. d(p)([a, b], [c, d]) ≥ 0
2. d(p)([a, b], [c, d]) = 0ifandonlyif [a, b] = [c, d]
3. d(p)([a, b], [c, d]) = d(p)([c, d], [a, b])
4. d(p)([a, b], [c, d]) + d(p)([c, d], [e, z]) ≥ d(p)([a, b], [e, z])
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3.3 Various Properties of the distance measure d(p)
Let a, b, c, d, e, z are real numbers. Propositions given by Allahviranloo
and Firozja [1] can be reformulated as follows:
Proposition 1: d(p)([a+ λ, b+ λ], [c+ λ, d+ λ]) = d(p)([a, b], [c, d]).
Proposition 2: d(p)([λa, λb], [λc, λd]) = |λ|d(p)([a, b], [c, d]).
Proposition 3: If p = 2 then d(p)([a, b], [c, d]) =
√
1
3
[(a− c)2 + (b− d)2 + (a− c)(b− d)]
.
Proposition 4: If p = 2 then d(p)([a, b], c) =
√
1
3
[(a− c)2 + (b− c)2 + (a− c)(b− c)] .
Proposition 5: If p = 2 then d(p)([a, b], 0) =
√
1
3
[a2 + b2 + ab].
Proposition 6: If p = 3 then d(p)([a, b], [c, d]) =
(
1
4
[(a− c)3 + (b− d)3 + (a− c)2(b− d) + (a− c)(b− d)2]
)1/3
.
Proposition 7: If p = 3 then d(p)([a, b], 0) =
(
1
4
[a3 + b3 + a2b+ ab2]
)1/3
.
3.4 Distance measure for Intuitionistic fuzzy num-
bers
Definition 3.2. For any two trapezoidal intutionistic fuzzy numbers a˜ =
〈(a1, a2, a3, a4);wa˜, ua˜〉 and b˜ = 〈(b1, b2, b3, b4);wb˜, ub˜〉, we can evaluate value
and ambiguity indices V (a˜), V (b˜), A(a˜), A(b˜) respectively. Based on the pro-
posed distance measure, the distance measure for two TRIFNs have been de-
fined as follows:
D(a˜, b˜) =
d(p)
(
[A(a˜), V (a˜)], [A(b˜), V (b˜)]
)
: V (a˜) ≥ 0
d(p)
(
[V (a˜), A(a˜)], [V (b˜), A(b˜)]
)
: V (a˜) < 0
=
(∫ 1
0 |A(a˜)x+ (1− x)V (a˜)−A(b˜)x− (1− x)V (b˜)|
p
dx
)1/p
: V (a˜) ≥ 0(∫ 1
0 |V (a˜)x+ (1− x)A(a˜)− V (b˜)x− (1− x)A(b˜)|
p
dx
)1/p
: V (a˜) < 0
3.5 Metric properties of distance measure for Intu-
itionistic fuzzy numbers
The Proposed distance measure is a metric distance and satisfies the metric
properties:
1. D(a˜, b˜) ≥ 0.
Proof. According to definition
D(a˜, b˜) =
(∫ 1
0 |A(a˜)x+ (1− x)V (a˜)−A(b˜)x− (1− x)V (b˜)|
p
dx
)1/p
.
The proof follows from the fact that
|A(a˜)x+ (1− x)V (a˜)−A(b˜)x− (1− x)V (b˜)| ≥ 0.
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2. D(a˜, b˜) = 0 if and only if a˜ = b˜.
Proof. The proof follows from the fact that a˜ = b˜ if and only if a˜α = b˜α
and a˜β = b˜β. Consequently, a˜ = b˜ if and only if V (a˜) = V (b˜) and
A(a˜) = A(b˜).
3. D(a˜, b˜) = D(b˜, a˜).
Proof.
D(a˜, b˜) =
(∫ 1
0
|A(a˜)x+ (1− x)V (a˜)−A(b˜)x− (1− x)V (b˜)|pdx
)1/p
=
(∫ 1
0
| − (A(b˜)x+ (1− x)V (b˜)−A(a˜)x− (1− x)V (a˜))|pdx
)1/p
=
(∫ 1
0
| − (A(b˜)x+ (1− x)V (b˜)−A(a˜)x− (1− x)V (a˜))|pdx
)1/p
=
(∫ 1
0
|A(b˜)x+ (1− x)V (b˜)−A(a˜)x− (1− x)V (a˜)|pdx
)1/p
= D(b˜, a˜)
4. D(a˜, c˜) +D(c˜, b˜) ≥ D(a˜, b˜)
Proof. A(.)x+ (1− x)V (.) ∈ Lp(0, 1) for all TRIFNs.
D(a˜, c˜) +D(c˜, b˜) =
(∫ 1
0
|A(a˜)x+ (1− x)V (a˜)−A(c˜)x− (1− x)V (c˜)|pdx
)1/p
+
(∫ 1
0
|A(c˜)x+ (1− x)V (c˜)−A(b˜)x− (1− x)V (b˜)|pdx
)1/p
≥
(∫ 1
0
|A(a˜)x+ (1− x)V (a˜)−A(c˜)x− (1− x)V (c˜)
+A(c˜)x+ (1− x)V (c˜)−A(b˜)x− (1− x)V (b˜)|pdx
)1/p
=
(∫ 1
0
|A(a˜)x+ (1− x)V (a˜)−A(b˜)x− (1− x)V (b˜)|pdx
)1/p
= D(a˜, b˜)
The above arguments proves the metric properties for the proposed dis-
tance measure when V (a˜) ≥ 0. Similarly it can be proved for the case when
V (a˜) < 0.
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4 Proposed ranking procedure
Definition 4.1. Let IF denotes the set of all intuitionistic fuzzy numbers. We
define a function δ : IF −→ {−1, 1} , ∀a˜ ∈ IF as
δ(a˜) =
{
1 , V (a˜) ≥ 0
−1 , V (a˜) < 0
Definition 4.2. The ranking method based on distance measure is denoted
and defined as follows:
ρ(a˜) = δ(a˜)D(a˜, 0˜)
=
{
d(p)([A(a˜), V (a˜)], [A(0˜), V (0˜)]) , V (a˜) ≥ 0
−d(p)([V (a˜), A(a˜)], [V (0˜), A(0˜)]) , V (a˜) < 0
where 0˜ = 〈(0, 0, 0, 0); 0, 1〉 is considered to be origin.
The steps of distance measure algorithm are:
Step-I: Compute value index and ambiguity index for each TRIFN (V (.)
and A(.))
Step-II: Compute distance measure between 0˜ and each TRIFN (D(., 0˜))
Step-III: For each arbitrary TRIFNs a˜ and b˜, we define the ranking to
be
1. a˜  b˜ if and only if ρ(a˜)  ρ(b˜),
2. a˜ ≺ b˜ if and only if ρ(a˜) ≺ ρ(b˜) ,
3. a˜ ∼ b˜ if and only if ρ(a˜) ∼ ρ(b˜),
5 Illustrative example
Example 5.1. Let us take three sets of intuitionistic fuzzy numbers.
Set I: a˜ = 〈(0.5, 0.7, 0.9); 0.7, 0.2〉, b˜ = 〈(0.2, 0.3, 0.4); , 0.6, 0.4〉, c˜ = 〈(0.4, 0.7, 0.9); 0.6, 0.3〉
Set II: a˜ = 〈(0.10, 0.19, 0.25, 0.30); 0.7, 0.2〉, b˜ = 〈(0.12, 0.2, 0.23, 0.28); 0.8, 0.1〉,
c˜ = 〈(0.21, 0.27, 0.32, 0.35); 0.6, 0.3〉
Set III: a˜ = 〈(0.2, 0.5, 0.7); 0.7, 0.2〉, b˜ = 〈(0.2, 0.3, 0.9); 0.6, 0.4〉, c˜ = 〈(0.2, 0.4, 0.5, 0.9); 0.5, 0.3〉
The table below illustrates the procedure for ranking of intuitionistic fuzzy num-
bers by proposed method:
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Sl.no IFN V (a˜) A(a˜) ρ(.), p = 2 ρ(.), p = 3 Result
SetI
a˜ 0.5250 0.0990 0.3353 0.3544
b˜ 0.1800 0.0400 0.1171 0.1232 b˜ ≺ c˜ ≺ a˜
c˜ 0.4441 0.1083 0.2927 0.3067
Set II
a˜ 0.1599 0.0799 0.1221 0.1241
b˜ 0.1785 0.0623 0.1249 0.1291 a˜ ≺ b˜ ≺ c˜
c˜ 0.1885 0.0520 0.1265 0.1319
Set III
a˜ 0.3624 0.1249 0.2531 0.2615
b˜ 0.2300 0.1400 0.1868 0.1885 c˜ ≺ b˜ ≺ a˜
c˜ 0.1933 0.1800 0.1866 0.1883
Example 5.2. Consider the three Intuitionistic fuzzy numbers
a˜ = 〈(0.3, 0.4, 0.5, 0.6); 0.2, 0.4〉,
b˜ = 〈(0.1, 0.2, 0.3, 0.4); 0.3, 0.5〉,
c˜ = 〈(0.5, 0.6, 0.7, 0.8); 0.2, 0.6〉.
By Xu and Yager [25] which is based on score and accuracy function method
the given number are ranked as b˜  a˜  c˜ and apparently the ranking order
seems to be c˜  a˜  b˜. But the proposed method indicates that the ranking
order among these given set of numbers is c˜  a˜  b˜. Hence, the proposed
method is consistent with the human intuition.
Example 5.3. Let us take three more Intuitionistic fuzzy numbers
a˜ = 〈(0.7, 0.8, 0.9, 1.0); 0.2, 0.5〉,
b˜ = 〈(0.3, 0.4, 0.5, 0.6); 0.7, 0.1〉,
c˜ = 〈(0.5, 0.6, 0.7, 0.8); 0.8, 0.2〉.
According to proposed distance measure, the ranking order of these three num-
bers are c˜  b˜  a˜. Now negative of these numbers are
a˜ = 〈(−1.0,−0.9,−0.8,−0.7); 0.2, .05〉,
b˜ = 〈(−0.6,−0.5,−0.4,−0.3); 0.7, 0.1〉, and
c˜ = 〈(−0.8,−0.7,−0.6,−0.5); 0.8, 0.2〉.
It is important here to mention that the proposed distance measure method
obeys natural ordering of numbers i.e., for p = 2, the ranking order of nega-
tive of these three numbers are −c˜ ≺ −b˜ ≺ a˜.
Example 5.4. Let us consider a new set of intuitionistic fuzzy numbers with
each having same degrees of membership and non-membership as follows:
a˜ = 〈(0.3, 0.4, 0.5, 0.6); 0.5, 0.3〉,
b˜ = 〈(0.7, 0.8, 0.9, 1.0); 0.5, 0.3〉,
c˜ = 〈(0.2, 0.4, 0.6, 0.8); 0.5, 0.3〉.
By Novel accuracy function defined by Ye [26], the given numbers are ranked
as a˜ ∼ b˜ ∼ c˜. But according to proposed method, the actual ranking order of
these numbers become b˜  c˜  a˜. Even with Wei’s distance measure method
[21], we get a similar result.
Comparison table
Next we consider the three sets of trapezoidal intuitionistic fuzzy numbers
from example 5.2,5.3,5.4. To compare the results obtained by the proposed
method with other predefined methods we have presented a comparison table
as follows:
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Authors Int. fuzzy number Set I Set II Set III
Xu and Yager[25]
a˜ 0.6 -0.3 0.2
b˜ 0.8 0.8 0.2
c˜ 0.8 0.6 0.2
Results c˜ ≺ a˜ ≺ b˜ a˜ ≺ c˜ ≺ b˜ a˜ ∼ b˜ ∼ c˜
Ye[26]
a˜ -0.2 -0.1 0.3
b˜ 0.1 0.5 0.3
c˜ 0 0.8 0.3
Results a˜ ≺ c˜ ≺ b˜ a˜ ≺ b˜ ≺ c˜ a˜ ∼ b˜ ∼ c˜
Wei[21]
a˜ 0.82 0.70 0.73
b˜ 0.90 0.64 0.41
c˜ 0.80 0.48 0.70
Results b˜ ≺ a˜ ≺ c˜ a˜ ≺ b˜ ≺ c˜ a˜ ≺ c˜ ≺ b˜
D.F.Li[11]
a˜ 0.18 0.29 0.27
b˜ 0.10 0.36 0.51
c˜ 0.26 0.52 0.30
Results b˜ ≺ a˜ ≺ c˜ a˜ ≺ b˜ ≺ c˜ a˜ ≺ c˜ ≺ b˜
Li,λ = 1/2 [10]
a˜ 0.16 0.28 0.26
b˜ 0.09 0.31 0.48
c˜ 0.24 0.45 0.25
Results b˜ ≺ a˜ ≺ c˜ a˜ ≺ b˜ ≺ c˜ c˜ ≺ a˜ ≺ b˜
Proposed method,p=2
a˜ 0.12 0.18 0.17
b˜ 0.08 0.25 0.30
c˜ 0.17 0.34 0.28
Results b˜ ≺ a˜ ≺ c˜ a˜ ≺ b˜ ≺ c˜ a˜ ≺ c˜ ≺ b˜
Proposed method,p=3
a˜ 0.04 0.08 0.07
b˜ 0.02 0.13 0.19
c˜ 0.07 0.21 0.12
Results b˜ ≺ a˜ ≺ c˜ a˜ ≺ b˜ ≺ c˜ a˜ ≺ c˜ ≺ b˜
6 Conclusion
In this paper, we have proposed a ranking method based on distance measure
and proved that this distance measure satisfies metric properties. Moreover,
the advantage of proposed ranking method over other methods is that it can
rank intuitionistic fuzzy number with human intuition consistently. We have
presented a comparison table to compare the results with other methods.
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